INTRODUCTION
Cancer is a genetic disease, with two main characteristics of uncontrolled growth of cells in the human body and the availability of those cells to migrate from the original site and spread to distant sites. It is one of the leading causes of death in the world, particularly in developing countries.
Colorectal cancer is a multifactorial disease. CRC, less formally known as bowel cancer, is a cancer characterized by neoplasia of the colon, rectum or vermiform appendix. Most colon cancers are adeno carcinomas i.e., cancers originating from the epithelial cells lining the colon or rectum [1] . Symptoms of colorectal cancer typically include rectal bleeding and anemia which are sometimes associated with weight loss and changes in bowel habits.
Dietary habits have been considered as one of the major factors leading to the incidence of colon cancer [2] .However, etiology of colorectal cancer is relatively poorly understood, although diet is thought to play an important role in modifying cancer risk. Studies revealed that a diet that is high in cholesterol and far along with low in fibre drastically increased the risk of colorectal cancer [3] . High dietary fat intake is a risk factor for colon cancer development [4] . In addition heavy consumption of salted fish and pickled vegetables has been tied to higher colon cancer risk. People who regularly ate hefty servings of red or processed meat had an elevated colorectal cancer risk, as did people who got little fiber in their diet.
In Kerala, the highest incidence of colorectal cancer was found to be among the people of Malabar, where the diets are mainly rich in fats, fishes and red meats [5] .Though the dietary pattern found in Calicut District, a part of Malabar region varies substantially from other districts of Kerala, there is a lack of detailed research assessing the nutritional status of patients with colorectal cancer. Hence the quantitative assessment of the food and nutrient intake pattern of the people of Calicut also helps in assessing their nutritional status.
The present study entitled "Food and Nutrient Intakes of Patients with Colorectal Cancer in Calicut District of Kerala" highlights the food and dietary intake pattern of colorectal cancer patients thereby giving information about the adequacy of the diet taken by the patients. Since nutritional therapies are highly relevant in the treatment and management of colorectal cancer, the current study was done to provide useful data regarding the food and nutrient intake status of the colorectal cancer patients.
II. Methodology

2.1
Selection of samples and locale of the study The study comprised a documentation of systematic investigation on a sample size of hundred patients with colorectal cancer, belonging to the age group 30-55 years, all hailing from Calicut District of Northern Kerala. The samples were chosen randomly from hospitals of Calicut. A purposive random sampling method was employed for the selection of samples for the study.
2.2.
Assessment of the food and nutrient intake of the patients with colorectal cancer
A diet survey provides information about dietary intake patterns of specific foods consumed and estimated nutrient intakes [6] . Internationally accepted tools based on earlier studies were selected for data collection.
24 hour recall method was employed in the study to assess the food and nutrient intake of the subjects. This method was selected because of the ease of administration, less time required and also due to good reliability. The actual food intakes of the individuals were recorded. A set of standardized cups suited to local conditions were used and information on the total cooked amount of each preparation was noted in terms of standardized cups [7] . The mean food intakes of the subjects were calculated and nutritive value of food was computed using food composition table and compared with the RDA [8] . The results were then statistically analyzed. Percentage analysis, mean, standard deviation and z-test were the major statistical tools employed wherever necessary.
III. Results And Discussion
The study involved the selection of 100 colorectal cancer patients, of which 65 per cent were males and 35 per cent were females. The details regarding the personal characteristics of the subjects showed that 24 per cent of the male and 21 per cent of the female subjects belonged to the age group 30-45 years, whereas 41 per cent of the male subjects and 14 per cent of the female subjects belonged to the age group of 46-55 years.
Food and nutrient intake of the subjects
Nutritional decline is often accepted as a part of the natural history of cancer and its treatment. As many as 20 per cent of patients with cancer die from the effects of malnutrition rather than due to malignancy [9] .The subjects, who were diagnosed with colorectal cancer , were assessed for their food and nutrient intake, with the help of 24 hour recall history and then compared with RDA.
3.1.1.
Food intake of the subjects The food and nutrient intakes of the subjects was determined by 24 hour recall method to assess the quantity, quality and nutrients present in their diet. The quantity of each food item and the nutrients were compared with the RDA for adult man and woman (moderate worker) [7] . 3.1.1.1. Food intake of the male subjects Details of food intake by the male subjects are given in table 1. Data revealed that about 95 per cent of RDA of fruits was met. It was found that in diagnosed patients, the fruit intake was almost similar to their RDA. Fruits and vegetables are important in diet as they contain a good range of nutrients, including vitamins, minerals, antioxidants and fibre and give the body the tools to heal itself. Dietary pattern rich in fruits and vegetables have a protective effect against gastric and colorectal cancer whereas a positive association was seen in between cancer and dietary patterns rich in meats, animal fats and starchy foods [10] . After diagnosis the subjects consumed plenty of fruits due to the beneficial effects of fruits against cancer. The RDA for intake of sugar (57 per cent), cereals (53 per cent), meat (43 per cent), pulses (37 per cent), vegetables (32 per cent), roots & tubers (27 per cent), green leafy vegetable (24 per cent) and milk (16 per cent) were lesser than the normal requirements for an adult male subject. This may be due to the reduced food consumption of the subjects due to their illness and related complications.
Food intake of the female subjects
Details of the food intake by female subjects are presented in table 2 The table revealed that about 97 per cent of RDA of fruits was met. Fruits and vegetables consumption of female subjects were slightly higher than the male subjects. Vegetable, green leafy vegetable, milk and pulse consumption were found to be less when compared to the RDA.
Nutrient intake of the subjects
The mean nutrient intake of the subjects were calculated and compared with the RDA.
Nutrient intake of the male subjects
Details of the nutrient intake of the male subjects are given in table 3. **significant at 0.01 levels
The data revealed that the intake of all the nutrients except Vitamin C was found to be lower than the RDA. The proximate principles of foods such as calorie, protein and fat intake were less among the male subjects when compared with the RDA. Energy intake met 53.34 per cent of the RDA. This reduced nutrient intake was found to be mainly due to the low food intake especially cereals, pulses, milk etc. by the subjects, which might be due to their lack of appetite and other problems related to their disease condition. Increased intake of vitamin C was seen among the patients because of the higher intake of fruits like oranges by the patients. z-test was carried out for comparing the nutritive intake of the male subjects with RDA values. In the case of energy and all other nutrients z-value was found to be significant at 0.01 levels. Mean energy intake for the samples were found to be 1456.1, which was significantly lower than the RDA value followed by protein, fat, iron, calcium, B vitamins and vitamin A(beta-carotene and retinol). The vitamin C intake of the subjects was found to be higher than the RDA and the z-value 8.147 was significant at 0.01 levels. Fig. 1 represents the nutrient intake of male subjects. 
.2. Nutrient intake of the female subjects
The data regarding the nutrient intake of the female subjects revealed that the mean intakes of all the nutrients were low when compared to the RDA, except for vitamin C. The mean energy (1378.9) of the female subjects was found to be below the RDA. Iron intake met about 63.67 per cent whereas calcium intake met 60.96 per cent of the normal requirements. z-test showed a significance of 0.01 for all the nutrients. Vitamin C intake was found to be three times higher than the RDA for female subjects. Vitamin C, an antioxidant vitamin, is believed to find off cancer by enhancing the immune system and detoxifying compounds (responsible for causing cancer) in the liver. It also blocks the formation of nitrosamines in the digestive tract [11] . Details regarding the nutrient intake of the female subjects are given in Table 4 and Fig. 2 . 
IV Conclusions
The present study entitled "Food and Nutrient Intakes of Patients with Colorectal Cancer in Calicut District of Kerala" was carried out with an objective to assess the nutritional status of colorectal cancer patients in Calicut District of Northern Kerala with reference to their food and nutrient intakes. The study had thrown light on the role of food, in cancer treatment, with more attention focusing on their dietary intakes. The findings of the study provided supporting evidences related to the inadequacy in the diets followed by the patients. Specifically this study showed that the intake of green leafy vegetables was low and it was less than 30 per cent of the RDA. Mean nutrient intake of the subjects after diagnosis showed that all the nutrients were found to be below the RDA levels except for vitamin C. This high vitamin C might be attributed to the increased consumption of vitamin C rich fruits like oranges.
On the basis of the salient observations made in the study, following suggestions are made:
 Health status of colorectal cancer patients should be improved through better nutrition education.  Motivate the patients to follow better nutritional practices which can prevent colorectal cancer.  Inform the people about the importance of fruits, vegetables, green leafy vegetables etc. in cancer prevention and treatment.
